
Lesson 2 & 3: “Corn Genetics (Genotypes, Phenotypes, and Punnett Squares)” 
I. Time: Two 50 minute Class Periods 

II. Materials:  
a. Handout: “Genes and Traits” 
b. PowerPoint Presentation: “Genes and Traits” 
c. Examples of Corn Varieties with Punnett square display 
d. Corn Planting Materials (Grown corn will be used for Lesson 7: “Corn, Punnett Squares, and Fatal 

Genes”.) 
i. Corn seeds (normal and albino seeds) Carolina Biological Supply Company has several good corn 

trait kits that give students a chance for hands on study of corn and other organisms for 
dominant and recessive traits. The corn kit is needed for this lesson. 

ii. Potting Soil 
iii. Gardening spades (plastic cups may also be used) 
iv. Plastic pots or cups 
v. Growth cart with lighting or use of other light source 
vi. Water 

vii. Graduated Cylinder 
e. Materials for collecting bacterial samples 

i. Petri Plates 
ii. Standard Nutrient Agar (Beef based) 

iii. Use of autoclave for sterilization before disposal or use of other sterilization technique. 
III. Objectives: 

After successful completion of the lesson, students will be able to… 
a. Define genetics, gene, allele, chromosome, phenotype, genotype, Punnett square, dominant, recessive, 

trait, homozygous, heterozygous, purebred, hybrid 
b. View examples of different types of corn and complete Punnett squares to show how these traits can be 

inherited 
Maryland State Objectives: 

a. Expectation 1.2 The student will pose scientific questions and suggest investigative approaches to 
provide answers to questions. 

i. Indicator 1.2.1 The student will identify meaningful, answerable scientific questions 
ii. Indicator 1.2.3 The student will formulate a working hypothesis. 

iii. Indicator 1.2.4 The student will test a working hypothesis.(NTB) 
iv. Indicator 1.2.7 The student will use relationships discovered in the lab to explain phenomena 

observed outside the laboratory. 
b. Expectation 1.3 The student will carry out scientific investigations effectively and employ the 

instruments, systems of measurement, and materials of science appropriately. 
c. Expectation 1.5 The student will use appropriate methods for communicating in writing and orally the 

processes and results of scientific investigation. 
d. Expectation 1.7 The student will show that connections exist both within the various fields of science 

and among science and other disciplines including mathematics, social studies, language arts, fine arts, 
and technology. 

e. Expectation 3.1 The student will be able to explain the correlation between the structure and function 
of biologically important molecules and their relationship to cell processes. 

f. Expectation 3.3 
i. Indicator 3.3.1 The student will demonstrate that the sorting and recombination of genes during 

sexual reproduction has an effect on variation in offspring. 
ii. Indicator 3.3.2 The student will illustrate and explain how expressed traits are passed from 

parent to offspring. 
iii. Indicator 3.3.3 The student will explain how a genetic trait is determined by the code in a DNA 

molecule. 
 
 



 
 

IV. Lesson (Day 1): 
a. Opening: (5-10 minutes) 

i. Remind the students that yesterday they learned about food safety, and genetics. Genetically 
modified foods relate to food safety because there is risk of adverse effects in production and 
consumption. Tell students that today we will investigate genetics in detail to understand what 
“genetically modified” really means. Show students pictures and examples of corn. Try to get as 
many non-yellow varieties as possible. Ask students if the examples are the same species of 
corn. Turn the discussion towards inheritance of traits. Ask students what traits are desirable in 
corn. They will probably answer by describing corn as sweet and yellow. By intentionally 
breeding, selecting, and genetically engineering crops, food producers can ensure giving desired 
traits to consumers. 

b. Development: (30-40 minutes) 
i. Pass out the “Genes and Traits” handout.  

1. Open the PowerPoint “Genes and Traits” and present the slides to the students. Instruct 
students to fill out any missing information on their handouts from the slide show. 

a. Slide 2 – Emphasize the meaning of inheritance to students as this will be a new 
word for most of them.  

b. Have students work in groups of 2-3 to plant their corn for future lessons. 
c. Have students randomly pick 10 seeds, plant them about 2 inches deep into soil 

and water them. If using small potting cups, they will need to be watered with 
about 20 mL of water every other day. The soil should be damp, but not soupy 
after watering. 

d. Once students have finished planting, have them predict the traits. Do this 
together on the board and compare to the examples previously shown. 

c. Closing: (5 minutes) 
1. Have a class discussion on the importance of traits and crops. Consumers want certain 

traits, and so there is a demand for them. This, in turn, puts demand on food producers 
to short-cut their way to produce better and better traits thus giving a need for and a 
rise of genetically engineered products. 

V. Lesson (Day 2): 
a. Opening: (5-10 minutes) 

i. Show students some pictures of examples of dominant and recessive traits. You could quickly 
review the corn example in the previous lesson then show others such as hair color in rabbits, 
wool color in sheep, etc… 

ii. Remind students of the relationship between the gene (genotype) and the trait (phenotype) 
from yesterday’s lesson. 

b. Development: (30-40 minutes) 
i. Have students observe different examples of corn and complete Punnett Squares for them, 

showing both genotypes and phenotypes for each. You may want to demonstrate several and 
then have students work on them individually. 

ii. Have students obtain Petri plates with nutrient agar. You may have the students make the agar 
and pour them, or you can use prepared plates.  

iii. Transition into the next aspect of the lesson. 
iv. Contaminated plates will be needed for the next lesson. Students can contaminate the plates by 

having them open to air for an hour and then shutting the lids. There are several options for 
locations and methods for sample collection: 

1. In the classroom 
2. Have students place them in various places around the school or home and open for 

one hour. The plates will be contaminated with various growths and can be used for 
comparison and discussions on biodiversity and the relationship between environment 
and types of living organisms in that environment. 



3. Contamination using loops and bacterial samples. 
 
 

c. Closing: (5-10 minutes) 
i. Ask students to summarize the relationship between genotype and phenotype. You may want to 

do this on an exit ticket. 
ii. In preparation for a lab tomorrow, have students open up petri dishes with medium in.  

VI. Suggested Assessments: 
a. Punnett square problems would make a good assessment. 
b. This lesson’s objectives will be assessed at the end of the unit during a formal summative exam. 

VII. Related Links/Resources: 
a. There are many examples of dominant and recessive traits that can be found online. Show pictures to 

students during class discussions. 
b. Carolina Biological Supply Company has several good corn trait kits that give students a chance for 

hands on study of corn and other organisms for dominant and recessive traits. The corn kit is needed for 
this lesson. 

c. The microbial contamination assignment of this lesson can be incorporated into a larger series of lessons 
on microbiology lab practices and sterilization techniques. 

 


